###### Significance of this study

What is already known about this subject?
=========================================

-   Diabetes is a common disease frequently associated with macrovascular and microvascular complications which have a significant impact on healthcare expenditure worldwide.

What are the new findings?
==========================

-   Diabetes prevalence in Italy seems to have reached a plateau to approximately 6%.

-   Diabetes is associated with an increased access to any kind of medical resources (drugs, diagnostic procedures, outpatient and hospital care).

-   Diabetes is associated to an increased risk of virtually all diseases and not solely classic chronic complications.

-   Virtually all diseases occurring in a diabetic person might be regarded as an acute or chronic complication.

-   Diabetes is a systemic ('all-in') disease which generates a healthcare expenditure more than twofold higher than in gender and age-matched non-diabetic population.

How might these results change the focus of research or clinical practice?
==========================================================================

-   Research might broaden to other kinds of organ damage beyond the classic macrovascular and microvascular complications.

-   Clinical practice might look at diabetes as the true origin of diseases currently considered just as incidental comorbidities.

Introduction {#s1}
============

Diabetes mellitus has been identified as a medical emergency by the WHO due to its apparently relentless increase in all continents.[@R1] According to the International Diabetes Federation diabetes currently afflicts almost half billion individuals worldwide, a number more than doubled as compared with 30 years ago.[@R2]

Diabetes conveys an increased risk of acute and chronic complications, such as infections of any type (eg, pneumonia, hepatitis, urinary tract infections), myocardial infarction, stroke, amputation, end-stage renal disease, and blindness.[@R3] As a consequence, diabetes care contributes substantially to personal and social medical costs and overall healthcare expense of most countries.[@R5]

Italian residents, as well as residents of many other European countries, rely on a public National Health System (NHS), which offers a full coverage of medical assistance to people with diabetes free of charge: drugs, devices, laboratory exams, imaging, outpatient visits by specialists, hospital care, rehabilitation, and so on. All the assistance delivered to diabetic people by the Italian NHS generates claims, which are carefully recorded in administrative archives. Therefore, these archives can be examined and their data analyzed in order to understand which kind of assistance is delivered in terms of variety (eg, HbA1c assessment or ECG or admission to hospital for myocardial infarction) and numbers (eg, delivered to how many people or how many times per year). Standard costs can be used to investigate diabetes-related health expenses, based on diagnosis-related group (DRG) reimbursement system as well as national and regional price lists of outpatient diagnostic and therapeutic procedures, medications and devices.

Aims of this study were: (1) to provide updated information on the prevalence of diabetes in Italy; (2) to establish the burden of diabetes in Italy in terms of medical care (drugs, devices, outpatient care, hospital care) delivered in 2018; (3) to compare the use of medical resources and their costs in very large samples of subjects with and without diabetes. Our data support the view that diabetes is a systemic ('all-in') disease.

Research design and methods {#s2}
===========================

Claims of all drugs, devices, outpatient diagnostic and therapeutic procedures, outpatient specialist consultations prescribed to Italian residents as well as hospital admissions for all causes are collected and filed in by all local health districts (LHD) composing the Italian NHS. Many of these LHDs contribute their data to a national consortium named CINECA, established by the Italian Ministry of University and Research to allow statistical analysis and reporting. Other LHDs contribute their data to the Research & Health Foundation for the same purposes. In calendar year 2018, these two institutions received individual data from 11 300 750 Italian residents of any age living in different areas of North (37.5% of the sample), Center (8.5% of the sample) and South of Italy (54% of the sample). All data referring to a given subject were linked by a unique anonymous identification code. Both institutions had also an available list of subjects who were exempted from paying a fee for some medical services (eg, copayment of drugs or outpatient care) due to the presence of diabetes. In this regard, it is important to emphasize that in Italy not all diabetic people apply for this exemption for a number of reasons and therefore the list of exempted people does not necessarily include all persons with diabetes.

In the present study, three sources were used to identify diabetic subjects from the general population: at least one prescription of an antihyperglycemic drug (oral or injectable), presence of exemption due to a diagnosis of diabetes or a discharge from hospital with a diagnosis of diabetes as primary or secondary cause. The three sources were merged in order to set up a single list of subjects with ascertained diabetes. This approach has been previously used by others and ourselves.[@R7] Noteworthy, no clinical data (eg, body mass index, blood pressure HbA1c, lipids, renal function tests, type of diabetes, and so on) were available for these subjects. Only sex, age, residency and administrative claims related to access to medical services were available.

In order to compare the use of medical resources in subjects with or without diabetes a population-based case--control study was conducted. For every one case with diabetes, one subject who did not have diabetes was randomly selected as the control.[@R18] Cases and the controls were matched in terms of gender, age and residency by using the package 'Designmatch' of R Foundation. After establishing two well-matched groups with the same number of subjects, we compared drugs, devices, outpatient diagnostic exams and specialist consultation prescriptions as well as information available in hospital discharge medical records (overall and disease-specific rates, duration of hospital stay) in those with and without diabetes in year 2018 (from 1 January to 31 December). All drugs, diagnostic procedures, consultations and admissions to hospital were compared, without a specific focus on those generally associated with diabetes diagnosing, monitoring and care.

Diagnoses reported in hospital discharge records (a maximum of six was allowed) were examined and analyzed. In particular, primary diagnosis (the first in the list) was taken as representative of the main reason for hospital stay. Diagnoses are those listed in International Classification of Diseases, Ninth Revision.[@R19] Also, the DRG codes originated by diagnosis listed in the discharge medical reports were considered. We used DRG codes specific of Italy which sometimes differ from those used in other countries. In some analyses the occurrence of a diagnosis code in the hospital discharge record (eg, myocardial infarction) was linked to a single subject to achieve the number of subjects with at least one event (per 1000 persons). In other analyses all hospitalizations with a given diagnosis code were linked to a single individual in order to achieve the cumulative number of events (per 1000 persons).

Costs of all medical services delivered to patients were calculated according to Italian DRG reimbursement system, as well as national and regional price lists of outpatient diagnostic and therapeutic procedures, medications and devices. Costs were grouped into five expense items: (A) hospital care; (B) outpatient care (exams, specialist consultations, and so on); (C) diabetes-related devices (glucose strips, lancets, needles); (D) antihyperglycemic drugs; (E) any kind of other drugs (eg, antihypertensive, lipid lowering but also antibiotics, anti-inflammatory, and so on).

Continuous variables are reported as mean and SD or SE as indicated, whereas categorical variables were reported as percentage. Continuous variables were compared using unpaired Student's t-test or analysis of variance. Categorical variables were compared using χ^2^ test. The statistical significance level was conventionally set at 0.05. R software was used to perform statistical analysis.

Results {#s3}
=======

Prevalence of diabetes {#s3-1}
----------------------

Diabetic subjects with the prescription of an antihyperglycemic drug were 619 849. An exemption due to diabetes was found in 485 452 subjects. The mention of diabetes in hospital discharge records (any position in the six allowed for listing) was retrieved in 51 085 subjects admitted to hospital. The combined use of the three sources allowed the identification of 697 208 subjects with ascertained diabetes out of 11 300 750 residents. This number corresponds to an overall prevalence of the disease of 6.2%.

Mean age was 69±15 years (mean±SD). Men were 51% and women 49%. [Table 1](#T1){ref-type="table"} illustrates the distribution of subjects according to gender and age. Two-thirds of subjects (66.9%) aged ≥65 years but almost one-third were in the working age (20--64 years). As many as 23% of diabetic subjects were aged ≥80 years. Children or adolescents with diabetes (aged 0--19 years) accounted for less than 1% of subjects with diabetes (\~5000 out of \~700 000).

###### 

Distribution of diabetic subjects according to gender and age

  Age classes (years)   Men               Women             All
  --------------------- ----------------- ----------------- -----------------
  0--19                 2376 (0.7%)       2658 (0.8%)       5034 (0.7%)
  20--34                4292 (1.2%)       10 440 (3.1%)     14 732 (2.1%)
  35--49                21 593 (6.1%)     26 693 (7.8%)     48 286 (6.9%)
  50--64                97 023 (27.3%)    65 608 (19.2%)    162 631 (23.3%)
  65--79                164 519 (46.2%)   140 078 (41.0%)   304 597 (43.7%)
  ≥80                   66 136 (18.6%)    95 792 (28.1%)    161 928 (23.2%)

[Figure 1](#F1){ref-type="fig"} depicts the prevalence of diabetes according to gender and age. Prevalence steadily increased until the age of 75--80 in both genders, then it levels off before declining. Diabetes was more prevalent in men from the age of 50 to 85 years and in women when age was below 45 years or above 90. Overall prevalence was significantly higher in men than in women (6.5% vs 5.9%, p\<0.001).

![Prevalence of diabetes according to gender and age.](bmjdrc-2020-001191f01){#F1}

Cases and controls {#s3-2}
------------------

The matching procedures were successful and we were able to find a control identical to any single patient with diabetes for gender, age and residency. In particular, in both groups men were 51% and age was 69±15 years (mean±SD).

Drugs {#s3-3}
-----

As many as 96% of diabetic subjects received the prescription of a drug in year 2018 whereas the proportion was 74% in subjects without diabetes (p\<0.001). Remarkably, the average number of drug packages prescribed in the year was 74±0.06 vs 31±0.04 (mean±SE), respectively, in the two groups (p\<0.001), that is, twofold higher in diabetic subjects.

As many as 89% of diabetic subjects (n=619 849) received a prescription of an antihyperglycemic drug. Among them, 26% (n=161 085) were prescribed insulin and 88% (n=545 391) oral or injectable non-insulin medications, with (n=83 453) or without (n=461 276) an insulin prescription. Among subjects not treated with insulin (n=461 276), 316 675 (69%) were prescribed a single drug (monotherapy), 112 379 (24%) were prescribed two drugs (dual therapy, sometimes in a fixed combination pill) and 32 222 (7%) were prescribed three or more non-insulin drugs. Providing more details on antihyperglycemic drugs is beyond the scope of this paper.

As shown in [figure 2](#F2){ref-type="fig"}, diabetic subjects received more prescriptions of almost all drugs different from antihyperglycemic ones (any class +30%). In particular, ranking the Anatomical Therapeutic Chemical (ATC) classes, they received more prescriptions of analgesic +166%, hypouricemic +161%, lipid lowering +153%, antiplatelets +152%, antianemia +107%, other drugs for the cardiovascular system +95%, antimycotic +84%, drugs for nervous system +62%, antiacids and proton-pump inhibitors +61%, antihypertensive +59%, antithrombotic +55%, antidepressant +55%, antiasthma +42%, non-steroidal anti-inflammatory +41%, and antibiotics +37% (all comparisons p\<0.001).

![Percentage of subjects receiving a prescription of drugs belonging to various Anatomical Therapeutic Chemical (ATC) classes (all comparisons p\<0.001). cv, cardiovascular; NSAID, non-steroidal anti-inflammatory drug; PPI, proton-pump inhibitor.](bmjdrc-2020-001191f02){#F2}

Outpatient consultations, laboratory tests and imaging {#s3-4}
------------------------------------------------------

As many as 83% of diabetic subjects received a prescription of at least one specialist consultation or diagnostic exam (laboratory test, imaging), or a therapeutic or rehabilitative procedure as outpatients, whereas the proportion was 69% in subjects without diabetes (p\<0.001), with an average of 42±0.15 vs 29±0.1 (mean±SE) prescriptions in the two groups, respectively (p\<0.001).

Subjects with diabetes received more prescriptions of specialist consultation visits of any type (+50%). Laboratory testing (+37%), ultrasonography (+48%), CT scan (+27%), MRI (+8%), standard radiography (+12%), histopathological assessment (+18%) and rehabilitation program (+76%) prescriptions were also more frequent in diabetic subjects (all p\<0.001). Among laboratory tests, patients with diabetes received more frequently prescriptions of any type of blood or urine test and not necessarily only of those more directly related to diabetes monitoring (glucose, HbA1c, lipids, creatinine, microalbuminuria). As an example, they received more prescriptions of urate (+72%), aspartate aminotransferase (+72%), gamma-glutamyl transferase (+50%), ferritin (+34%), blood cell count (+32%), sodium (+32%), potassium (+32%), calcium (+27%), thyroid-stimulating hormone (+23%), and vitamin D (+8%) (p\<0.001 for all comparisons).

Hospital admissions and discharges {#s3-5}
----------------------------------

Diabetic subjects admitted to hospital (ordinary hospitalization; day hospital excluded) were 14.1% vs 6.9% in non-diabetic subjects (p\<0.001). The corresponding rates were 235 vs 99 per 1000 persons, respectively (p\<0.001). Rates of admission to day hospital were 32 vs 21 per 1000 persons, respectively (p\<0.001). Average number of admissions in those admitted was 1.6±0.002 (mean±SE) in diabetic subjects and 1.4±0.001 in non-diabetic subjects (p\<0.001). The average duration of hospital stay was 11.3±0.02 days (mean±SE) in those with diabetes and 9.9±0.02 days in those without diabetes (p\<0.001). Noteworthy, diabetic subjects admitted to hospital for an ordinary stay (day hospital excluded) were 98 369 but only 51 085 (52%) had diabetes mentioned in their discharge medical reports.

[Figure 3](#F3){ref-type="fig"} illustrates rates of discharges from (and therefore admission to) hospital in diabetic and non-diabetic subjects for diseases most frequently listed as primary diagnosis in the discharge medical reports. Several clinical manifestations of cardiovascular disease are among them but also kidney diseases, pulmonary diseases, gastrointestinal disease and bone diseases occurred frequently. Remarkably, all these rates were definitely higher in diabetic than in non-diabetic subjects (p\<0.001). Quite often these rates were twofold higher or more in the presence of diabetes.

![Upper panel: number of subjects with at least one primary diagnosis of selected diseases in discharge medical reports. Lower panel: cumulative number of events (primary diagnosis of selected diseases in discharge medical reports). Data are presented per 1000 subjects with or without diabetes. All comparisons p\<0.001.](bmjdrc-2020-001191f03){#F3}

The most common DRG code was heart failure/shock (n=10 490 discharges), followed by respiratory failure/pulmonary edema (n=9827) and kidney failure (n=5610). Among the top 20 DRG codes almost half (n=8) pertained to cardiovascular diseases, collectively accounting for 22% of all discharges. Remarkably, diabetes was not among the most common (No 18 in the ranking) and represented less than 1% of all DRG codes. This means that poorly controlled diabetes was rarely the cause of a hospital admission.

Consistent data were found when we calculated the cumulative number of events per 1000 persons. In this analysis the most frequent primary diagnosis was heart failure and other cardiovascular diseases ranked in the top 10. Also in this analysis, pulmonary, kidney, gastrointestinal and bone diseases occurred more commonly in sex, age and residency-matched subjects with diabetes ([figure 3](#F3){ref-type="fig"}).

Sensitivity analyses were carried out after stratification of subjects according to age \<65 or ≥65 years. This analysis confirmed the differences in drug prescriptions (pool of all ATC categories with the exception of antihyperglycemic drugs), outpatient diagnostic and therapeutic procedures (pool of all codes) and hospital admissions (any diagnosis) with higher figures in subjects with diabetes. Interestingly, the differences between subjects with and without diabetes were even more striking in younger subjects: drug prescriptions 50.2 vs 13.5 packages per year (p\<0.001), diagnostic and therapeutic prescriptions 40.6% vs 23.1% exams or procedures per year (p\<0.001), hospital admissions (ordinary and day hospital) 182 vs 70 per 1000 persons (p\<0.001). In older subjects with and without diabetes the corresponding figures were: drugs 86.1% vs 39.3% (p\<0.001), diagnostic and therapeutic prescriptions 44.1% vs 28.8% (p\<0.001), hospital admission 307 vs 145 per 1000 person-years (p\<0.001).

Costs for medical services {#s3-6}
--------------------------

We compared costs for medical services delivered to subjects with and without diabetes ([table 2](#T2){ref-type="table"}). Rather than true cost, these should be regarded as prices (or fees). The DRG reimbursement methodology suffers from some limitation. In fact, despite the longer stay (+1.4 day), the mean DRG reimbursement for hospital admission was almost identical in subjects with and without diabetes (€4653 vs €4610). With this limitation in mind, the overall cost of medical services delivered to diabetic subjects was more than twofold higher. It amounted to €2833 as compared with €1268 in non-diabetic subjects. With the exception of the cost of devices, which are diabetes-specific, all costs were higher in subjects with diabetes: costs of drugs and hospital admissions were more than twofold higher, the cost for outpatient consultations and diagnostic/therapeutics was almost twofold higher. Among the costs of drugs, 22% were attributable to antihyperglycemic agents and 78% to any other drug. Therefore, even after restricting the comparison to non-diabetes-specific drugs, the cost attributable to drugs was definitely higher in subjects with versus without diabetes. The cost of hospital admissions represented 40% of overall costs, non-diabetes-specific drugs summed up to 31%, outpatient visits and diagnostic/therapeutics to 16%, antihyperglycemic drugs to 9%, and devices for diabetes to 4%.

###### 

Overall and specific costs in diabetic and non-diabetic subjects (in euros per subject in year 2018)

  --------------------------------------------------------------------------
  Expense items                                 Diabetes\     No diabetes\
                                                (n=697 208)   (n=697 208)
  --------------------------------------------- ------------- --------------
  Overall                                       €2833         €1268

  All medications                               €1116\        €498\
                                                (39.4%)       (39.3%)

   Antihyperglycemic drugs                      €249\         €0
                                                (8.8%)        

   Other drugs                                  €867\         €498\
                                                (30.6%)       (39.3%)

  Devices (strips, lancets, needle, syringes)   €98\          €0
                                                (3.4%)        

  Outpatient care (exams, visits)               €467\         €273\
                                                (16.5%)       (21.5%)

  Hospital care                                 €1152\        €497\
                                                (40.7%)       (39.2%)
  --------------------------------------------------------------------------

Percent of total cost is given in parenthesis. All differences p\<0.001.

Discussion {#s4}
==========

Data presented in this paper depict the burden of diabetes in Italy by analyzing prevalence and healthcare resource utilization. Also differences between diabetic and non-diabetic populations are reported to emphasize how the presence of diabetes is associated with utilization of medical resources. A short description of the public health system in Italy and some considerations on how the ARNO Observatory might represent the entire country are instrumental to better understand the robustness of our data and the validity of our conclusions.

In Italy, each resident is registered with a single general practitioner (GP) (or family physician). No claim is produced for visits delivered by these family physicians. Only outpatient consultations delivered by specialist physicians working within the frame of the NHS yield claims. The same holds true for laboratory tests, imaging and other diagnostic or therapeutic procedures: only those prescribed by physicians working for the NHS in primary, secondary or tertiary care yield administrative claims, which are recorded by LHDs. Medical services delivered outside the frame of the NHS are not scrutinized in this study but they are a small fraction of total (about 10%).[@R20]

The number of subjects belonging to this very large database, which is fed by data collected in several regions of North, Center and South of Italy, corresponds approximately to 19% of people living in Italy in 2018,[@R21] and therefore might be taken to represent the entire country, both in terms of prevalence and of resource use. Accordingly, the prevalence of diabetes we found in this very large database (ie, 6.2%) could be considered the most recent and robust information on prevalence of known diabetes in Italy. Interestingly, this prevalence is similar to the one observed in the ARNO Diabetes Observatory in years 2016 (6.3%) and 2014 (6.2%). This suggests that in Italy the prevalence of diabetes has probably reached a plateau, after a remarkable increase in the last 30 years.[@R7] This is consistent with recent data from the USA and other Western countries.[@R23] An explanation might be that a great effort was made in recent years in Western countries in order to identify cases of unknown diabetes and that the efficiency in detecting unknown diabetes reached a plateau. It should be noted, however, that this prevalence is probably a slight underestimate because a number of patients who are treated with diet only might not be in the list of those exempted for diabetes or might not be admitted to hospital in year 2018 (or, if admitted, the mention of diabetes might be missed). These subjects, however, are not expected to contribute substantially to diabetes prevalence. In fact, the prevalence of this 'known but undetected' diabetes should not exceed 5%--10% of total cases and therefore should minimally increase the overall prevalence of the disease. Therefore, it seems reasonably to conclude that in Italy (61 million of inhabitants) as many as 4 million people have diabetes, being aware of the disease.

For the reasons stated above, we feel that diabetic subjects identified in this study are reasonably representing diabetic subjects living in Italy. Therefore, their use of medical resources we described should be reasonably taken as the use of medical resources occurring in people with diabetes living in Italy, allowing a robust and reliable extrapolation to the entire country. Previous publications examined only subjects living in specific areas of Italy and/or focused on particular aspects of healthcare, with the major emphasis for costs.[@R7]

Almost 90% of diabetic subjects were treated with antihyperglycemic drugs and most of them also with other drugs. Remarkably, the use of drugs different from antihyperglycemic agents was definitely higher in diabetic than in non-diabetic subjects. Interestingly, these differences were observed also for drugs used for clinical conditions which are generally not considered a common finding in diabetes. This supports the concept that these conditions might be reasonably regarded as true complications of diabetes rather than just comorbidities. Noteworthy, the cost attributable to drugs different from antihyperglycemic agents was almost fourfold higher than the cost for antihyperglycemic drugs. Remarkably, the cost of drugs different from antihyperglycemic agents was almost twofold higher in subjects with diabetes.

The burden of diabetes is only modestly related to devices and drugs needed to control hyperglycemia or to treat acute and chronic complications. A substantial burden is represented by diagnostic and therapeutic procedures of outpatients and, most importantly, by hospital admissions. Many outpatient exams (laboratory, imaging) and specialist consultations were prescribed more frequently to diabetic subjects, and hospital admissions for most diseases were more common in subjects with diabetes. Noteworthy, several outpatient diagnostic and therapeutic procedures were not diabetes-specific and many admissions were generated by clinical conditions which are not generally listed among acute or chronic complications of diabetes. This further supports the concept that the list of diabetic complications might be definitely longer than the classic one, which includes cardiovascular disease, retinopathy, nephropathy, neuropathy and diabetes foot. Most, if not all, diseases occurred more frequently in diabetic than in non-diabetic subjects, requiring specific drugs, diagnostic procedures, outpatient follow-up and also hospital care. This is consistent also with data concerning the causes of death in diabetes in Italy and worldwide which quite often cannot be attributed to classic complications of the disease.[@R25] In the past, diabetes was defined 'a cardiovascular disease'[@R29] but our data strongly support the concept that it could be indeed regarded as a 'systemic disease'.

According to our data, the standard diabetes care, that is, antihyperglycemic drugs, diabetes-specific devices, outpatient consultations in diabetes clinics, and laboratory exams recommended for diabetes monitoring (HbA1c, blood glucose and lipid profile) collectively accounts for not more than 15% of costs. This proportion might be reduced to approximately 10% when considering that cost of hospital admissions of diabetic subjects is underestimated by the DRG reimbursement system because the duration of hospital stay is generally longer in the presence of diabetes than, for the same DRG, in the absence of diabetes. Therefore, the large proportion (85%--90%) of costs is attributable to chronic complications (including those which are generally regarded as comorbidities). The average cost of healthcare provided to diabetic subjects in 2018 (€2833) was definitely lower than the one calculated for patients living in Turin in 2003 (€3660),[@R10] but higher than the one estimated for patients living in the Marche Region in 2008--2011 (€2318).[@R16] In previous studies based on the ARNO Diabetes Observatory the overall cost ranged from €2589 in 2006[@R9] to €2791 in 2012,[@R17] consistent with a modest trend to increase across years.

Considering the prevalence of the disease (6.2%), the number of affected people (around 4 million with known diabetes) and the individual cost (€2833), it turns out that diabetes care costs approximately €11 billion per year to the Italian NHS. This enormous amount of money, which is reasonably an underestimate because of the limits of the DRG reimbursement system, corresponds to 10% of the annual budget of the Italian NHS (€111 billion in year 2018).[@R30] The burden of the disease is even greater when taking into account also direct personal costs (fee for private healthcare, copayments in not exempted subjects, income loss due to the disease, cost for assistance of not self-sufficient relatives with diabetes, and so on) and indirect social costs (eg, absenteeism, anticipated retirements, disability allowance, other public supports). These further costs were estimated to be collectively equivalent if not superior to the costs sustained by public health systems.[@R31]

The strengths of this population-based study are the extremely large number of subjects included and living in North, Center and South of Italy, which suggests the possibility to extrapolate our results to the entire country, the completeness in the collection of administrative claims from different sources, which allows to explore all aspects of medical resources used, the possibility to compare very large population-based samples of subjects with and without diabetes, and the timeliness of data presented which were collected in year 2018.

A potential limit of this study might be the lack of information on clinical aspects of diabetic subjects. However, the scope of this research was to investigate the burden of the disease and not the association between some clinical features (eg, HbA1c) and use of medical resources.

Another potential limit of this study, and of most studies based on administrative claims, might be the lack of a validation of the methodology used in case identification.[@R33] However, a comprehensive and unquestionable validation is hard to implement. A validation by comparing administrative claims with lists of subjects attending diabetes clinics was recently successful[@R34] but it excluded subjects not receiving secondary/tertiary care. A comparison of administrative claims with the medical records of GPs, searching for diabetes cases, would be more complete and appropriate. However, in a previous experience we found that this approach can be fallacious because lists of diabetic subjects provided by GPs did not include as many as 10% of subjects receiving prescriptions of antidiabetic medications.[@R35] In this study, we used three sources of administrative claims and previous publications concluded that the three-source approach seems to be the most reliable.[@R36]

In conclusion, the burden of diabetes in Italy, which could be taken to well represent Western Europe, is very heavy and it is even heavier in younger people. Diabetes care is a true challenge for individuals, their families and the public health systems. Acute and chronic diseases occurring more frequently in people with diabetes are not limited to clinical manifestations of classic macrovascular and microvascular complications but they encompass virtually any kind of pathologic disorders. In this respect, diabetes might be regarded as a systemic ('all-in') disease. Standard care represents only 10%--15% of costs whereas medical services due to acute and chronic complications account for up to 85%--90% of costs. Therefore, a great effort should be devoted to an effective prevention of classic and non-classic clinical manifestations of diabetes and associated disorders. The best practice in diabetes care currently recommended by national and international guidelines should be extensively implemented in order to alleviate this burden.
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